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TAPE PRINTING APPARATUS WITH TAPE CASSETTE GUIDE MEMBERS 
BACKGROUND OF THE INVENTION 

1. Field of Invention 

[0001] This invention relates to a tape printing apparatus using a thermal head for 
printing characters or other images on a tape. This invention particularly relates to a tape 
printing apparatus that allows any user to install the tape cassette easily and without tape jam. 

2, Description of Related Art 

[0002] Various related art tape printers have been proposed which use a thermal 
head to print characters and the like on a tape stored in a tape cassette and installed in a tape 
cassette holder. See, e.g., Japanese Patent Application Laid-Open No. HEI8-025753. 

[0003] These compact tape printing apparatus generally use tape cassettes which 
store tape and ink ribbon. The tape cassette is attached to the tape cassette holder on the tape 
printing apparatus. The thermal head is provided on a thermal head holding member. The 
thermal head holding member projects into the tape cassette holder. The tape and ribbon for 
printing are stored in the tape cassette. 

[0004] The thermal head holding member may be board-shaped and miay be made 
from any material having suitable mechanical properties, such as, for example, iron. The 
thermal head holding member is higher than the wall around the tape cassette holder, and its : 
top comes out higher than the surrounding wall of the tape cassette holder. 

[0005] At the beginning of installation of the tape cassette into the tape cassette 
holder, the thermal head holding member is initially made to go through a first guide hole of 
the tape cassette. The first guide hole is surroimded by naked tape (i.e., tape that has been 
unwound from a spool in the tape cassette) and an arm-shaped part of the tape cassette 
through which the tape passes. 

[0006] After that, the tape cassette is brought to its correct position and is held in 
place by a wail of the tape cassette holder. 

[0007] Recently, the tape printing apparatus have been designed to be more compact 
in size. To make the tape printing apparatus more compact, many parts need to be arranged 
in a very small space. Therefore, various parts are arranged in the space surroxmding the 
thermal print head holding member. For example, a Flexible Flat Cable, hereafter FFC. may 
be used to connect the thermal head and a tape printing control circuit board around the 
thermal head holding member. 



[0008] As noted above, when a tape cassette is installed into the tape cassette 
holder, initially the thermal head holding member is inserted into the first guide hole of the 
tape casisette. Therefore, when the tape is drawn out fi-om a release part of the tape cassette, 
there is a danger of the tape catching in the parts arranged around the thermal head holding 
member. Sometimes, the naked part of the tape is caught in the FFT or another part arranged 
aroimd the thermal head holding member causing the tape to jam. When the tape is caught on 
something around the thermal head, tape jam occurs and the tape cassette will be imusable 
even if there is tape or ribbon left in the tape cassette. This is bad for the environment and 
not economical. 

SUMMARY OF THE INVENTION 
[0009] This invention is made to reduce or prevent the tapie jam problems 
mentioned above. 

[0010] One object of the invention is to provide a tape printing apparatus in which 
any user can easily install a tape cassette without tape jam, even if there are many parts 
arranged around the thermal head holding rnember to make the tape printing apparatus niore 
compact. 

[0011] The tape printing apparatus according to an aspect of the invention includes 
a tape cassette holder which holds a tape cassette which has two guide holes and tape, a first 
guide member provided vertically, and a second guide member provided vertically. 
According to one embodiment, a thermal head chip is fixed to the first guide member, and the 
second guide member is located close to a tape exit of the tape cassette holder. 

[0012] When a user inserts the tape cassette into the tape cassette holder, the second 
guide member, which is higher than the first guide member, is inserted into the second guide 
hole on the tape cassette before the first guide member is inserted into the first guide hole. 
Subsequently, the first guide member, which is shorter than the second guide member, is 
inserted into the first guide hole on the tape cassette, and the tape cassette is tightly fixed in 
the tape cassette holder. 

[0013] The tape printing apparatus according to an aspect of the invention includes 
a first guide member on which the thermal head and other parts are fixed, and a second guide 
member that is taller than the first guide member. 

[0014] The tape printing apparatus according to some embodiments of the invention 
can reduce or prevent the occurrence of tape jams even if there are many parts arranged 
around the first guide member, because when the first guide member is inserted into the first 
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guide hole, the posture of the tape cassette has akeady been fixed by the msertion of the 
second guide member into the second guide hole of the tape cassette. Therefore,, any user can 
easily install a tape cassette without tape jam. 

[0015] In another aspect of the invention, there can be three or more guide members 
that help to lead the tape cassette to its correct position while installing the tape cassette. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Objects, features and advantages of the invention will become more apparent 
from readuig the following description of exemplary embodiments taken in connection with 
the accompanying drawings in which: 

[0017] FIG. 1 is a perspective view of a tape printing apparatus according to one 
exemplary embodiment of the invention; 

[0018] FIG. 2 is a plan view of the tape printing apparatus; 

[0019] FIG. 3 is a bottom view of the tape printing apparatus; 

[0020] FIG. 4 is a sectional side view of the tape printing apparatus; 

[0021] FIG. 5 is a perspective view of the tape printing apparatus without its rear 

cover; 

[0022] FIG. 6 is a plan view showing the tape printing apparatus and the tape 
cassette that is installed in the correct position; 

[0023] FIGS: 7 A to 7C are explanatory schematic views of a thermal head chip in 
which: FIG. 7A is a plan view of the thermal head chip; FIG. 7B is a perspective view of the 
thermal head chip soldered to an FFC; and FIG. 7C is a perspective view of a mounting plate 
for the thermal head chip; 

[0024] FIG. 8A is a plan view of a tape printer according to an embodiment of the 
invention; 

[0025] FIG. SB is a side, partial cross-sectional view of the FIG. 8A tape printer, 
with the partial cross-section taken through the line B-B in FIG. 8A; 

[0026] FIG. 8C is an enlarged view of the encircled area C in FIG. 8A, and shows 
an anvil formed on the tape cassette according to one embodiment of the invention; 

[0027] FIG. 9 is a view similar to FIG. 8C, but shows another embodiment of the 
invention in which the anvil is provided on the second guide member; and 

[0028] FIGS. lOA-lOD are side, partial cross-sectional views showing a process of 
inserting a tape cassette into a tape printer according to one embodiment of the invention. 



DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

[00291 Exemplary embodiments ofthe invention will be described below in detail 
with reference to the accompanying drawings. 

[0030] A first exemplary embodiment of the invention will be described by 
reference to FIG. 1 through FIG. 4. 

[0031] As shown in FIG. 1 through FIG. 4, the tape printing apparatus 1 includes a 
body 2 (in this example, made from plastic), and a detachable rear cover 3 (in this example, 
made from plastic) which covers the whole rear side of the body 2, the opposite side of the 
side facing a user when the user uses the tape printing apparatus. The upper part of the body 
2 in a longitudinal direction may be formed in a substantially rounded shape. The body 2 has 
an oblong window 5 provided substantially in the center of the surface of the upper part. A 
display 6 is arranged under this window 5. The display may be any suitable display, such as, 
e.g., an LCD (liquid crystal display). 

[0032] A cut lever 7 is provided in the left side part of the display 6. A tape (not 
shown) made of thermal paper is fed out from a tape exit 8 (refer to FIG. 3 and FIG. 5), and 
can be cut by a cutter blade 9 (see FIGS. 8C and 9) moved by pushing cut lever 7. The tape is 
composed of a layer that receives images, and a strippable paper carrier which protects an 
adhesive that is provided on the back of the printing side of the thermal paper. The structure 
of the cutter mechanism that moves a cutter blade through the cut lever 7 and cuts the tape is 
well-known. Therefore, explanation of the structure of the cutter mechanism will be omitted. 
The tape is bitten between the cutter blade 9 and an anvil in order to be cut. The anvil can be 
provided as an independent part fixed on the guide member 39 (see part 19* in FIG. 9), or be 
molded as a part of the tape cassette 26 (see part 19 in FIG. 8C). 

[0033] The lower half of the body 2 in the longitudinal direction may be formed a 
little narrower than the upper half to form a grip 1 1 . The grip 1 1 has two side comers that are 
formed to be rounded. The rear cover 3 fixed on the body 2 is formed so that the whole 
thickness of the tape printing apparatus 1 becomes gently smaller from the area which 
confronts a tape cassette 26 in the longitudinal direction of grip 11. The thickness of the grip 
1 1 is fomied to gradually decrease from an upper portion to a lower portion in the 
longitudinal direction. These shapes are designed to make user gripping of the tape printing 
apparatus easy. There is a keyboard molded out of rubber or other suitable (preferably 
elastic) material on the surface of the grip 11. 



[0034] The keyboard includes character input keys 12 to input character data, a 
space key 13 to input a blank space, a changeover key 14 to change between a capital letter 
and a small letter, a printing key 15 to start printing labels, a cursor key 16 which moves a 
cursor right or left in the display 6 which displays characters or images, a power on/off key 17 
that turns power supply on/off, and a return key 1 8 which directs a character choice or any 
other direction. Additional keys may be provided in various exemplary embodiments of the 
invention. 

[0035] Each character input key 12 may function to input more than one character. 
A character for input is cyclically changed evefry time when the input key 12 is pushed. For 
example, every time the key 12 with legend "a", "b", "c" and "2" is pushed, there cyclically 
appears one of "a", "b", "c" and "2" at the position of the cursor in the display 6 one after 
another and the previous character is overwritten. Further, every time the changeover key 14 
is pushed, the indicated character is cyclically replaced by its upper case and lower case. For 
example, "a" and "A", "b" and "B", or "c" and "C" are cyclically replaced by pushing the . 
changeover key 14. The indicated character is confirmed as the character for input by 
pushing the return key 1 8. 

[0036] The key circuit board 20, on which the keyboard is arranged, is arranged in 
the back part of the grip 1 1 of the body 2 as shown in FIG. 4. A control circuit board 21 , 
which controls the tape printing apparatus, is installed between the grip 1 1 and the display 6. 
There is a ttiermal head chip 32 in the upper half of the longitudinal direction of the body 2 
(refer to FIG. 5). On the thermal head chip 32, there is a thermal head 50 driven by the 
confrol circuit board 21 (refer to FIG. 7). On a side of the tape which is opposite of the 
thermal head chip 32, there is a platen roller 23 that is driven by a motor 25 through gear train 
(not shown). 

[0037] A partition member 30 (preferably made of plastic) is fixed by screws 3 1 in 
the opening on the rear side of the body 2 as shown in FIG. 5. A tape cassette holder 27, in 
which a tape cassette 26 is stored, and a battery holder 29, which holds 4 dry cells 28, are 
formed in a rear part of the partition member 30 (refer to FIG. 5). 

[0038] The interior of the body 2 will be described with reference to the FIG. 5 . 
FIG. 5 shows the tape printing apparatus without the rear cover 3. 

[0039] In particular, FIG. 5 shows tape cassette holder 27 and partition member 30. 
The tape cassette holder 27 is located in the upper half of the body 2 in the longitudinal 
direction, above the partition member 30. A horizontal section of the tape cassette holder 27 
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may be substantially rectangle-shaped and has almost the same contours as the tape cassette 

26. • - 

[0040] The depth of the tape cassette holder 27 is about equal to the thickness of the 
tape cassette 26. The tape cassette holder 27 is formed to swell behind the partition 
member 30, i.e., the holder 27 has a thickness such that it extends below (above in FIG. 5) the 
partition member 30. 

[0041] The thermal head mounting plate 33 is provided vertically in the tape 
cassette holder 27 near the cut lever 7. That is, mounting plate 33 extends vertically (in the 
thickness direction) of the apparatus 1 . The thermal head mounting plate 33 also extends 
along the longitudinal (top to bottom) direction of the body 2. The thermal head chip 32 on 
which the thermal head 50 is formed is fixed on the thermal head mounting plate 33. A hole 
is provided in the tape cassette holder 27, which faces the thermal head chip 32. A platen 
holder (not shown) that holds the platen is installed near the part of the partition member 30 
which faces this hole. The platen holder is rotatably supported by a roller holder shaft (not 
shown). 

[0042] A wedge is provided vertically inside of the rear cover 3 (not shown in 
FIG. 5). When the rear cover 3 is installed on the rear part of the body 2, this wedge is 
inserted into a guide hole 34, and it is placed between the platen holder and a positioning 
portion 3 5 . The platen holder is turned in a direction so that the platen approaches the 
thermal head chip 32 by the above-described installation of the rear cover 3. After the 
rotation of the platen holder, the platen roller 23 presses a part of the tape of the tape cassette 
26 against the thermal head 50. Tape drawn from the tape cassette 26 is selectively colored 
(i.e., it has images formed on it) due to heating by the thermal head 50 during a printing 
operation. 

[0043] The thermal head mounting plate 33 and the body 2 may be molded into one 
unit. Both of them may be made of plastic. 

[0044] When the tape cassette 26 is installed in the tape cassette holder 27, the 
thermal head mounting plate 33 is inserted into the guide hole 36 of the tape cassette 26. 

[0045] A FFC 37 is connected to the thermal head chip 32 at one end; The FFC 37 
passes through the cable hole 38 formed in the tape cassette holder 27, and is connected to the 
control circuit board 21 at the other end. 

[0046] A guide member 39 and the body 2 may be molded into one unit. Both of 
them may be made of plastic. The guide member 39 is located close to the tape.exit slot 8 



which opens at a sidewall near a top of the tape cassette holder 27. This guide member 39 is 
taller than the thermal head mounting plate 33, and is iniserted into a guide hole 40 of the tape 
cassette 26. When a user installs the tape cassette 26 into the tape cassette holder 27, the 
guide member 39 is inserted into the guide hole 40 before the thermal head mounting plate 33 
is inserted into the guide hole 36 of the tape cassette 26, because it is taller than the thermal 
head moxmting plate 33. At this point, guide member 39 works as an initial positioning guide 
of the tape cassette 26 in the tape cassette holder 27. 

[0047] Ribs 41 are formed vertically on the wall of the tape cassette holder 27 
which faces the thermal head moimting plate 33 (leftside wall of the tape cassette holder 27 in 
FIGS. 5 and 8 A). For example, there are two ribs 41 shown in FIGS. 5 and 8 A. When the 
tape cassette 26 is installed in the tajpe cassette holder 27, these ribs 41 touch a side of the 
tape cassette 26 (left sidewall of the tape cassette 26 in FIGS. 5 and 8A). The ribs 41 help to 
lead the tape cassette 26 to its correct position with proper alignment maintained. The length 
of the ribs 41 is such that the tape cassette 26 comes into contact with ribs 41 before coming 
into contact with the thermal head mounting plate 33 and after coming into contact with the 
guide member 39. By this composition, when a tape cassette 26 is installed in the tape 
cassette holder 27, the guide member 39 is inserted into the guide hole 40 first. After that, the 
sidewall of the tape cassette 26 begins to touch ribs 41 during insertion of the cassette 26. 
Finally, the thermal head mounting plate 33 is inserted into the guide hole 36. FIG. 8B is a 
side view by which the relative heights of the guide members can be seen. In particular, the 
guide member 39 has a greatest height, the ribs 41 have the next greatest height, and the 
mounting plate 33 has the lowest height of the three. 

[0048] Next, the construction of the tape cassette 26 will be described with 
reference to the FIG. 5. The tape is stored in the tape cassette 26 under a condition that it is 
wound aroimd a tape spool. Adhesive is applied to the opposite side of the tape relative to the 
character printing side, and a strippable paper carrier is affixed to cover that adhesive. While 
characters or images are printing, the tape is urged forward by the rotation of platen roller 23. 
The tape passes through an arm-shaped guide member 42 formed in tape cassette 26 and exits 
from a tape exit slot (not shown in FIG. 5) formed by the guide member 42. The printed tape 
is sent out of the tape printing apparatus 1 from the tape exit 8. 

[0049] The head moimting plate 33 passes through the guide hole 36 when tape 
cassette 26 is installed into the tape cassette holder 27. The guide hole 36 is partially 
surrounded by arm-shaped guide member 42, naked tape and a wall of the tape cassette 26 
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which faces the guide member 42 and a wall opposite on the side of the ami-shaped guide 
member 42. There is also the guide hole 40 in the tape cassette 26. The guide member 39 
passes through the guide hole 40 when the tape cassette 26 is installed into the tape cassette 
holder 27. 

[0050] Next, the action to install the tape cassette 26 into the tape cassette holder 27 
will be described with reference to FIG. 5, FIG. 6 and FIGS. lOA-lOD. FIGS. lOA-lOD show 
different positions of the tape cassette 26 relative to the cassette holder 27 as the cassette is 
installed, and FIG. 6 shows the tape cassette 26 installed into the tape cassette holder 27. 

[0051] The process of installing the tape cassette 26 into the tape cassette holder 27 
includes three steps described below (1), (2) and (3):(1) Hold the tape cassette 26 abnost 
horizontally; (2) Move the tape cassette 26 near to the tape cassette holder 27; and (3) Insert 
the guide member 39, which is formed highest, into the guide hole 40 of the tape cassette 26 
(FIG. IDA). 

[0052] Fundamental positioning of the tape cassette 26, which faces the tape 
cassette holder 27, is done at the moment when the guide member 39 is partially inserted into 
the guide hole 40 (FIG. lOA). When tape cassette 26 is moved farther downward under this 
condition, the tape cassette 26 begin to touch the ribs 41 at the sidewall (FIG. 1 OB) (in FIG. 5, 
they are in the middle of the leftside wall). As the cassette 26 is further inserted, the 
mounting plate 33 enters the guide hole 36 (FIG. IOC). Then the cassette 26 is completely 
installed into the holder 27 by further insertion of the cassette 26 (FIG. lOD). The position 
and posture of the tape cassette 26 in the tape cassette holder 27 is lead to its correct position 
with proper posture maintained by the insertion of the guide member 39 and contact of the 
ribs 41. 

[0053] The positional relations between the tape cassette 26 and the tape cassette 
holder 27 are decided first by the guide member 39 which is the tallest member iii the tapie 
cassette holder 27, and second by the ribs 41 which are the second' tallest in the tape cassette 
holder 27. Because the position and the posture of the tape cassette relative to the tape 
cassette holder 27 are fixed by the guide members which are taller than the thermal head 
moimting plate 33, positional relations between the thermal head moimting plate 33 and the 
guide hole 36 can be prevented from deviating. 

[0054] Therefore, even if the thermal head chip 32 on the thermal head mounting 
plate 33 and the control circuit board 21 are connected by a FFC 37, these height relations of 
guide members can reduce the likelihood of, or preferably prevent, the tape which is drawn 
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out from the tape cassette 26 from being caught in the FFC 37. The height relations between 
members in the tape cassette holder 27 enable any user to install the tape cassette 26 into the 
tape cassette holder 27 easily while reducing or preventing tape jam. 

[0055] As shown in FIG. 8C, the tape cassette 26 can be provided with an anvil 1 9 
(e.g., made of metal or plastic) that supports the tape when the tape is cut by the cutter 9. In 
this embodiment, the anvil is located on a part of the tape cassette 26 that is located close to 
the second guide hole 40. According to another embodiment, in which the second guide hole 
40 extends through an outer surface of the tape cassette 26, the anvil 19' preferably is 
removably attached to the guide member 39 (e.g., by a screw connection or by a sUding 
connection) so that the anvil 19' can be replaced when it becomes worn: Thus, the anvil can 
be made a part of the tape cassette 26 (FIG. 8C) or a part of the guide member 39 (FIG. 9). 

[0056] Next, one way of gluing the thermal head chip 32 onto the thermal head 
mounting plate 33 will be described with reference to FIG. 7. The thermal head chip 32 is 
substantially rectangle-shaped (refer to FIG. 7A). The thermal head 50 is formed on the 
thermal head chip 32 (refer to FIG. 7A). Many heating elements are provided in one or more 
lines on the thermal head chip, and form the thermal head 50. 

[0057] The thermal head 50 ideally should be formed at the edge of the thermal 
head chip 32. However, the edge of thermal head chip 32 is not smooth enough and the 
roughness of the edge of the thermal head chip 32 causes positioning errors of the thermal 
head 50 while forming the thermal head 50 on the thermal head chip 32. In addition, a 
distance "d" from the edge (the top end in FIG. 7A) of the thermal head chip 32 to the thermal 
head 50 is not imiform. Accordingly, thermal heads are classified into ranks based on the 
area of the dispersion range of distance "d" (refer to FIG. 7 A). An inspector confirms which 
of the range A, B or C, a thermal head 50 belongs to with a microscope. In particular, the 
inspector confirms within which position (the ranges A, B or C) a particular thermal head 50 
is located. The range A, the range B and the range C are as shown in the right of FIG, 7A. 
The rank, which each thermal head chip 32 belongs to, is decided by this inspection. 

[0058] After the inspection, the terminals of the thermal head chip 32 and the FFC 
37 are soldered as shown in FIG. 7B. The thermal head chip 32 soldered to the FFC 37 may 
be.glued (or otherwise fixed) on a plate 51 as shown in FIG. 7C. The plate 51 is a 
substantially rectangle-shaped thin plate made, for example, of stainless steel or other metal. 
There is a step 53 on both sides of the projection 52 on the side of the plate 51. 
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[0059] The edge 54, which forms a step 53, becomes a reference line to arrange the 
line of the heating elements of the thermal head 50 on the thermal head chip 32. • 

[0060] There is a positioning piece 55 on both sides in the center of the plate 5 1 . 
The positioning piece 55 is inserted into the guide hole 56 formed at the top end and the 
bottom end of the thermal head mounting plate 33, and it positions plate 51 and thermal head 
chip on the thermal head mounting plate 33. 

[0061] Three kinds of jigs corresponding to rank of the head (rank A, B, or C) are 
used to glue (or otherwise fix) the thermal head chip 32 on the plate 51 . For example. Jig A 
is made in consideraition of the deviation range of the distance d in rank A. Jig A aligns the 
edge 54 that forms a step 53 in the plate 51 in line with the line of the heating elements of the 
thermal head 50 in the thermal head chip 32. 

[0062] Similarto Jig A, Jig Bis made in consideration of the deviation range of the 
distance d in rank B. Jig B aligns the edge 54 that forms a step 53 in the plate 51 in line with 
the line of the heating elements of the thermal head 50 in the thermal head chip 32. 

[0063] Similar to Jig A, Jig C is made in consideration of the deviation range of the 
distance d in rank C. Jig C aligns the edge 54 that forms a step 53 in the plate 5 1 in line with 
the line of the heating elements of the thermal head 50 in the thermal head chip 32, 

[0064] By fixing the thermal head chip 32 to the plate 5 1 by using the jig fit to the 
rank of the thermal head chip 32, the orientation of the heating elements of the thermal head 
50 on the thermal head chip 32 of any rank can be lined up with the edge 54. 

[0065] The positioning piece 55 is inserted into the guide hole 56 of the thermal 
head mounting plate 33, and the plate 5 1 which thermal head chip 32 is fixed in the correct 
position. By this insertion, the orientation of the heating elements of the thermal head 50 is 
arranged at the correct position. Therefore, the thermal head 50 is fixed to the plate 51 so that 
the orientation of the heating elements of the thermal head 50 is Uned up with the edge 54. 
When the positioning piece 55 of the plate 51 is inserted into the positioning hole of the 
thermal head holding member 33 after the thermal head chip 32 has been fixed to the plate 51 
as mentioned above, the orientation of the line of the heating elements of the thermal head 50 
can be fixed to the correct position and direction for printing. Thus, adjustment of the 
position of the thermal head holding member 33 is not required after the plate 50 with, the 
thermal head chip 32 is fixed on the thermal head holding member 33. 

[0066] This method of fixing enables the tape cassette holder 27 and the thermal 
head holding member 33 to be molded into one unit in various exemplary embodiments. 
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Fxirther, thermal head 50 on the thermal head chip 32 easily can be arranged to its correct 
position without complicated positioning adjustment work of the themial head chip 32 to the 
thermal head mounting plate 33. Therefore, the tape printing apparatus 1 can be made 
smaller and more economical. Even if the position of the thermal head 50 in the thermal head 
chip 32 is not uniform, the relative position of the thermal head 50 to the plate 51 always can 
be secured in the best relation by this composition. 

[0067] While the invention has been described with reference to exemplary 
embodiments, it is to be understood that the inyention is not limited to the exemplary 
embodiments or constructions. While the various elements of the exemplary embodiments 
are shown in various combinations and configurations, which are exemplary, other 
combinations and configurations, including more, less or only a single element, are also 
within the spirit and scope of the invention. 



